一个进一步优化的渤海海底隧道建设方案 by 姚中杰 & 杨鸿章
第 3 卷,第 2 期
2016 年 10 月
海 　 岸 　 科 　 学
COASTAL SCIENCE
Vol. 3, No. 2
Oct. , 2016
　 　 　 收稿日期:2016-04-28
　 　 ∗中国行政体制改革研究基金项目“加快渤海海峡跨海通道论证推进国家决策研究”(2015CSOARJJKT018)资助
　 　 作者简介:姚中杰(1965—),男,研究生,主要从事经济管理、可持续发展、三农问题等研究。 E-mail: sdyzhj@ 163. com
一个进一步优化的渤海海底隧道建设方案∗
姚中杰1 　 杨鸿章2
(1 山东工商学院半岛经济研究院,山东 烟台 264005)
(2 山东工商学院工商管理学院,山东 烟台 264005)































































Located between Great Britain Island and European conti-
nent, connecting Atlantic Ocean in the southwest and
North Sea in the northeast
长约 600 km,最宽处为 220 km,最窄处 33 km,面积约
9 万 km2
About 600 km long, 220 km at the widest point and 33 km at





Located between Malay Peninsula and Sumatra Island,
connecting the Andaman Sea in the northwest and the
South China Sea in the southeast
全长约 l080 km,西北部最宽达 370 km,东南部最窄处只有
37 km
About 1080 km long, 370 km at the widest point in the north-





Located between Spain most south and northwest Africa,
connecting the Mediterranean and the Atlantic
长约 90 km,最窄处 14 km,西口最宽处达 43 km;最浅处
301 m,最深处 1181 m,平均深度约 375 m
About 90 km long, 43 km at the widest point in the western
entrance and 14 km at the narrowest point; with 301 m at the
shallowest point, 1181 m at the deepest point and an average





Located between Eurasian Continent and China’s Taiwan
Island in the northeastsouthwest direction, connecting the
East China Sea in the northeast and the South China Sea
in the southwest
长 370 km,北口宽 200 km;南口宽 410 km;最窄处 130 km。
最深处 1000 m,平均深度 50 m,总面积 8 万 km2
About 370 km long, 200 km wide in the north entrance;
410 km wide in the south entrance and 130 km at the narro-
west point with 1000 m at the deepest point, an average depth





Located between China’s Leizhou Peninsula and Hainan
Island in the east-west direction, connecting Beibu Gulf
in the west and the South China Sea in the east
长约 80 km,宽 20 ~40 km,最窄处 18 km,面积 0． 24万 km2,
最大深度 114 m,平均水深 44 m
About 80 km long, 20 ~ 40 km wide and 18 km at the narro-
west point with 114 m at the deepest point, an average depth




Located between China’ s Shandong Peninsula and Lia-
odong Peninsula, connecting the Yellow Sea and the Bo-
hai Sea
仅有“最窄处 106 km”这一数据
106 km wide at the narrowest point
　 　 注:根据有关资料整理。
　 　 Note: According to the relevant information.
2　 关于蛙泳式隧道设计方案
2. 1　 方案的提出
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选择“隧道”也就顺理成章了。 这也是 2． 0 版合理













资需要 4223． 9 亿元,铁路投资需要 2637． 6 亿元,合
计总投资为 6861． 5 亿元。 总之,跨海桥梁与隧道均
具有其特点(表 2),至今仍处于纠结状态的 1． 0 版
与 2． 0 版两种方案,依然存在较大的分歧,究竟选定
哪一个尚无定论[4]。 如何打破僵局? 本研究设想












With mature technology and rich experience, engineering construction is easer; with parallel construction of multi-working
faces, construction period is shorter and project cost is lower; with highway-railroad dual-use, the traffic passes is larger,






The construction and operation of bridge is seriously influence duncontrollably and unpredictably by the complete exposure to
sea surface,the bigger interaction with external environment and the meteorological disasters such as rain, snow and ice
storms; hard to achieve designed vehicle speed and all-weather operation; marine construction working is influenced more
seriously by the terrible weathers; corroded by the sea environment, infrastructure maintenance is more expensive and diffi-







Occupy little surface space, without interaction and disturbance of external environment; construction and operation can take
place continuously in all weather; connection road with traffic network is shorter; removal quantity is lesser; incident ability






With enclosed environment, continuous ventilation is necessary; prospection and tunneling are more difficult and expensive;
with complicated seabed geological condition, the risks of water inrush and rock blasting are higher; the construction condi-
tion of working face, such as narrow, heat, humidity, lack of sunlight and etc. is worse; escape-rescue in accident is limit-
ed; piggyback transport needs special transship field
　 　 注:根据有关资料整理。
















5 ~ 8 km、宽 0． 3 km的人工岛,以岛陆上封闭式(或




Fig. 1 Breaststroke type tunnel diagram

























Fig.2 Location and distance diagram of islands related with man-made island
　 　 以建设 1 个人工岛为例。 根据初步研究结论,
渤海口隧道沿线南段(从蓬莱角起点至人工岛),海
底隧道长约 60 km,沿线海域平均水深为 20 m 左







约 45 km,沿线海域平均水深 60 m,有一条最深超过
160 m 的海沟,应采取建设位于海底之下 100 m 的
深埋隧道方案[5]。 北段建设海底隧道是南桥北隧
和全隧道两种方案都要面对的,也是整个跨海通道
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图 3　 人工岛在跨海通道线路中的位置示意图
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AN OPTIMIZED CONSTRUCTION SCHEME OF
BOHAI SUBMARINE TUNNEL
Yao Zhongjie1 　 Yang Hongzhang2
(1 Institute of Peninsula Economic Research, Shandong Institute of Business and Technology, Yantai, Shandong 264005, China)
(2 School of Business Administration, Shandong Institute of Business and Technology, Yantai, Shandong 264005, China)
　 　 Abstract　 Based on the strength and weakness of bridge scheme, bridge-tunnel scheme and tunnel scheme,an optimized con-
struction scheme named breaststroke type is put forward. Integrating advantages of other schemes and avoiding their disadvantages, the
scheme not only makes full use of various advantage conditions of Bohai, but also protects environment, reduces cost and enhances
safety farthest. It provides a solid evidence to the feasibility of tunnel project and has important reference value for decision maker’ s
construction decision.
　 　 Key words　 Cross-sea channel engineering; Submarine tunnel; Bohai port; Scheme
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